Summary. The 
Introduction
The Fallopian tube is engaged in various transport processes essential for reproduction (see Pauerstein & Eddy, 1979) . Within the ampullary region the egg is not transported in a simple continuous pattern, but makes a complex to-and-fro movement providing a net forward transport velocity of~10 mm/min (Verdugo, Blandau, Tarn & Halbert, 1976) . This is probably governed by a combination of smooth muscle activity and the motility of cilia, resulting in an asymmetric frictional effect (Halbert, Tarn, Adams & Blandau, 1976;  Eddy, Flores, Archer & Pauerstein, 1978) . In women, egg transport is characterized by a retention in the ampulla, near the ampullary-isthmic junction, for 70-80 h followed by a rapid transit through isthmus in <10 h (Cheviakoff et al, 1976; Croxatto et al, 1978) . This tube-locking mechanism, as well as the rapid passage into the uterus, seems to be effected primarily by tubai muscular activity (Anand & Guha, 1978) . In most species investigated, including man, the overall time required for the transport of the ovum from the ovary to the uterus is 3-4 days (Pauerstein & Eddy, the influence of sex hormones (for references, see Harper et al, 1976 Morphine chloride (10 mg) and scopolamine bromide (0-4 mg) were given as preanaesthetic medication. Anaesthesia was induced by pentobarbitone sodium administered i.v., followed by inhalation of a mixture of dinitrous oxide and oxygen. Succinylcholine iodide was given initially i.v. as muscle relaxant, followed by pancuronium bromide.
Definition of hormonal state
The cyclic stage was estimated on the basis of (1) the patient's menstrual cycle as noted in the record, usually together with histological examination of endometrial material obtained by curettage of the uterine cavity during the operation, (2) sectioned and stained endometrial preparations, and (3) plasma steroid levels.
Blood (approximately 10 ml) for determination of progesterone and oestradiol concentra¬ tions in plasma was withdrawn from a vein within 1 h before opening of the abdomen. The progesterone radioimmunoassay was similar to that described by Youssefnejadian, Florensa, Collins & Sommerville (1972) . The antiserum , which was highly specific for progesterone, was supplied by Dr Kjell Martinsson (Stockholm) and was used at a dilution of 1:1500. The antiserum was raised in sheep against BSA conjugated with lla-hydroxyprogesterone. Usually 25-100 µ plasma were extracted twice with petroleum ether. The unbound steroid was removed by addition of dextran-coated charcoal. The sensitivity of the assay was 25 pg/ml and the inter-and intra-assay coefficients of variation were 18-7 and 10-5%.
Cross-reaction of the antiserum was <10% to 17a-hydroxyprogesterone and <0-05% to 20a-dihydroprogesterone. The radioimmunoassay for oestradiol was that described by Lindberg, Lindberg, Martinsson & Johansson (1974) . The antiserum was raised in sheep against oestradiol-17-ß-oxime conjugated with BSA and used at a dilution of 1:100 000. Extractions of 1 ml plasma were with diethyl ether. The unbound steroid was removed by addition of dextran-coated charcoal. The assay sensitivity was 5 pg oestradiol/ml and the inter-and intra-assay coefficients of variation were 16-2 and 9-9%. Cross-reaction of the antiserum to oestradiol-17a was 0-7%, and it was 11% for oestrone (Batra, Bengtsson & Sjòberg, 1979; Batra, Owman, Sjòberg & CaCl2 .2H20 2-5, MgS04.7H20 10, NaHC03 25, KH2P04 10, glucose 6-0. The temperature of the baths was thermostatically maintained at 37°C and the buffer solution was continuously aerated with a mixture of 95% 02 and 5% C02 giving a pH of (range 7-25-7-55). All preparations were given an initial passive tension of 500 mg force and were allowed to accommodate for 45-60 min. During this period the tension decreased and the preparations started to contract spontaneously.
Analysis of data
Noradrenaline (L-artenerol hydrochloride, Sigma; dissolved in 0-9% w/v NaCl with the addition of 0-2 mg ascorbic acid/ml as antioxidant) was usually given as one standard dose (3 x 10~6 µ final concentrations in the organ bath), but the action of increasing doses was also tested during cumulative application. The (Bladh & Jem, 1980) . The relationship between the regular values obtained for the motor response and the plasma steroid levels were then depicted with the use of a three-dimensional colour ink jet plotter (Smeds, 1973) fig. 1 ).
The contraction frequency in early pregnancy was lower than that during the luteal phase of the cycle but was significantly different only for the ampullary preparations (P < 0-05). 10-2 ± 1-4 -2-7 + 6-2 11-7 ± 1-7 -0-7 ± 10-3 6-0± activity was markedly increased around ovulation in all types of muscle preparation, and in the longitudinal isthmus in the follicular phase. Significant reductions occurred during the luteal phase in the circular muscle of isthmic and ampullar preparations and in the follicular phase for the circular isthmus preparation.
In the menopausal, contraceptive-taking and pregnant women (Table 1) noradrenaline always reduced the contractile activity (i.e. the surface area under the curve) in the circularly orientated musculature. The individual responses in the longitudinal musculature varied between slight reduction and enhancement in activity, except during pregnancy when there was a more consistent pattern of reduction.
Discussion
Most of our knowledge about tubai motor activity and its relationship to ovum transport is based on animal studies, particularly using rabbits (Harper et al, 1976) . Despite intensive research, surprisingly little is understood about the significance of tubai motor functions in the pick-up, retention, and transit mechanisms for the ovum (Pauerstein & Eddy, 1979) . Much information about tubai motor activity in women has been gained from pressure recordings in vivo, but these have a number of practical and ethical limitations and are complicated to standardize and evaluate appropriately for quantitative pharmacological analysis (see Maia & Coutinho, 1976; Guiloff-Fische, Ibarra-Polo & Gomez-Rogers, 1976) . Basic properties of the contractile functions of the human Fallopian tube have therefore been studied under precise conditions in vitro in combination with information of the patient's endocrine state (see also Moawad, Hedqvist & Kim, 1976; Owman et al, 1976; Patón, 1976) . Lindblom, Hamberger & Wiqvist (1978) used carefully microdissected and prepared smooth muscle elements from the circular and longitudinal musculature so that the separate types of smooth muscle were accurately defined in terms of their histological orientation, and contamination with blood vessels was to a large extent avoided. A disadvantage is that the complex architecture of the smooth musculature and its relationship to stromal elements in the tube, different for different segments of the organ, is disrupted. In the preparation type used in the present study, the wall of the tube is kept intact except for its connective tissue covering, but the activity is measured principally in the circularly or longitudinally orientated muscle layer. The quantitative contribution of vascular smooth musculature is probably small. The size of the preparations used (0-7 mm muscle thickness) is unlikely to constitute a factor influencing oxygénation or diffusion (G. Helm, Ch. Owman, N.-O. Sjòberg & . Walles, unpublished observations).
The various patterns of contractile activity were related to different phases of the menstrual cycle on the basis of plasma oestradiol and progesterone determinations (Mishell et al, 1971 (Bennett, 1972) . Noradrenaline administration into the organ bath potentiated the difference in frequency of contractions during the ovulatory phase in comparison with the follicular and luteal phases. However, the contraction frequency represents only an isolated aspect of tubai motor activity. Planimetrie measurement of the surface area under the recorded curve before and after the noradrenaline administration confirmed that an -receptor-mediated sympathomimetic increase in motor activity prevails during ovulation, whereas the contribution by a ß-reeeptor mediated reduction in motor activity is more prominent during the follicular and ovulatory phases (Moawad et al, 1976; Helm et al, 1981) .
There is ample evidence from studies on various laboratory animals that tubai motor activity is influenced by sex steroids, oestradiol being associated with increased tubai contractility, whereas progesterone primarily seems to have an inhibitory effect (Spilman & Harper, 1974; Borda, Sterin-Borda, Gimeno, Sterin-Speziale & Gimeno, 1975; Gimeno, Borda, Sterin-Borda, Sterin-Speziale & Gimeno, 1976 (Batra et al, 1980) . Following ovulation, when the plasma progesterone levels rise, there is a drop in the specific tissue binding of progesterone which is associated with a reduced motor activity in the oviduct after noradrenaline administration. The effect of noradrenaline is less consistent, particularly in the longitudinal smooth musculature, during the follicular phase. This may reflect a progressive increment in a-adrenoceptor activity in relation to the ß-reeeptors during the follicular phase (Moawad et al, 1976) , when there are high concentrations of oestradiol and progesterone receptors (Robertson, Landgren & Guerrero, 1975; Batra et al, 1980; Verhage, Akbar & Jaffe, 1980) . The human Fallopian tube receives a well-developed adrenergic nerve supply (Brundin & Wirsén, 1964; Owman et al, 1967) . The innervation is particularly dense in the isthmic region. Cyclic variations have been demonstrated in the amounts of sympathetic neurotransmitter in the organ (Owman et al, 1976; Sjòberg, Johansson, Owman, Rosengren & Walles, 1977) and there is reason to believe that this reflects a steroid-induced effect on processes such as the functional turnover of noradrenaline in the tubai nerves (Takeda & Doteuchi, 1976) . The interaction between sex steroids and sympathetic nerve function is characteristic for the reproductive tract (Alm, Björklund, Owman & Thorbert, 1979; Thorbert, Alm, Owman & Sjòberg, 1979) , where it seems to be an important component in the function of the entire neuroeffector system (for review, see Thorbert, 1978 
